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gisl  s  ioi  inuo33s  ,x  O2  113vE1  .in3rloqmoo  3ohq  boo  b3bEli  3111  111  fIO!151Ji3Ufl  cJ 
231Z)fl3T1U3  r1i  lo  iom  iol  enoshorl  liii  is  3M  3111  lo  3151k 
-non  s  21  513111  isth  ii1idioq  3111  inuo33E  olni  nbIi  3V3  isrli  3blJI3no3  3W 
b3bsli-non  lo  riq  3v115131  3111  233nq  thoo  b3bsli  lo  31U253ffl  iuo  ni  in3noqrno3  b3bsli 
.23151  nsthx3  1631  ni  2in3m3vom  3111  01  3IiIiI  23iudhinoo  thoo 
2noi2u13noD  .V 
lo  33nq  3v1i5131  3111  ui  2in3m3vom  3111  rIw  nislqx3  01  nir1ion  bis2  3v611  3w  isi  oa 
lo  2m13i  21  1ilidioq  3n0  .3151  gnsu13x3  1531  3111  wi  instioqmi  02  i  thoo  b3bsli 
&iirlw  2boog  lo  e&thq  9vi15131  3111  ui  2noiisui3ufl  sis  318111  II  .2in8rn9vom  3b611 
515  3V13351  2bOO  323111  2ifIi3W  3111  ii  bris  x,bni  hq  thoo  b3bsli  3111  hqrno3 
33nq  thoo  b3bsli  3Vi16131  3111  113111  X3b11i  33r1q  n!31o1  3111  bits  ..U  3111  11!  iiii11ib 
.3iEIJi3tJfl  Iliw  x3bni 
10111153  3W  331112  5t5b  iUO  rliiw  3IJII3VJi  21111  3i5ii23Vfli  01  iluoflhib  i  II 
3(11  sisb  33nq  13fflU2fl03  wo  diiW  .d3um  28xsbni  3riq  boo  b3bsli  luo 
nibu13ni  ion  2boo  Its  iol  bits  booI  iol  :x3bni-du2  owl  moil  b32oqmoo  316  23x3bf1! 
Q  woI3d  lb  21161  noliosil  r1i  noxhor1  123no1  3111  is  33ns1I  ioi  Isril  3io4 
.2noiisvido  w31  ou  2noshofI  323111  is  2noilsIuOIso  3M  3111  iud 
O 3'
(iotY ELOO( 1(1W uq KOO1j (j).
E'J1 (J jOG12 ug cujuu (ioY 1(UG(IGL (io EUCJ uq JOCL2
COJJ2IIWCL Ofl(JC( 1° M}( C(1GU( qoc2 (pG qccc oi bLOqIICI HJCLCU(ISIJ0U uq pc
2A2fGWfiC LcJ1io1J2p!b 12 (PCLG C(MGG1J IPG bucc o & ooq i( (JIG boLj uq &
iwboi.ui i buciu (0 IJJffLJCGI U qG1GLW1U1U LGJ excpsruc I3(G WOAGWGU(2 M1Ji(
imci: jrn qG(GLW!UG2 GXbOI.I bUCG2 10 q1JGLGU( LGi0u2 LOW (JIG WG Cofluf1.A. HOM
IJIIUJpGL O LGCGU( 2(nqic21 HOMGAGL 1JICLC 9LC WUA 121!G2 (0 G I.G2OJAeq 111 (JJ(
JffJJfILC2 o (JIG JV1 o one bucc jpi: CouCJn2!ou M0flJ pc coIJ2I2lGIu M11p (JIG jjuqin
1(12 (Gwb1pJ (0 1(LIp(1(C (JiG UJOACUJCUI2 Hi 1JJC 112qcq ooq buce 1UCXC2 10
LGUGCI2 qiJcLGucG2 Hi (JIG LG1(!AC bUCG2 o uOU-1LqGq ooq2
p( pc q2b4A pG(MGGIJ JOM-!IJCOWG iiq pip-!uCowG COI1U(UG2 bnLcp2iu b0MGL2
2GGIJJ2 10 G JI(1JG LGJfiOU2JJib G1MU IUCOIJJG 9uq bflI.CJJ2iU bOMCI.II 2GGW2 ji1cc1A
12 WflCJI piJJGL (pIJ (JJ( 0L pip-rnCOwC COIIU1L!G2 j1pOf1JJ M!(JJiU (PG (MO L0r1b2 (PCLC
pe AGI.) qijGLG1J( IPG P20Jfl(G bnLcp u bOMGL O (JiG CflI.LCUCA 0 IOM-!IJCOIJJC COfIU(LJG2
(J) CIJJ0U2(L&1G2 (JiG pCpAiOL 0 LC1J GXCJJ1JG L(C2 JOL JOM-HJCOwG COI1IJ(UG2 1JJ1JJ1
OL pip-iLJC0WG COfIU(LG2 (&uq rr2nJjA LGJ(JAG 10 (JIG n) v .LPIG 0 jçO0j
II ponq pe UO(G (JJ( jJ0(JIG LGJ GXCJI91JG L&(G2 cwnJiuGq in qJJ2 2(nqA LG
onipc0AGLJj buce 111qcx
LGJ(!AG bucG WOAGWGU(2 1W0IJ (JIG 2flp-C(GOMG2 fl( I( qoG2 LJOI JJAG uJnCp 0 n GIJ9C(
iuqGx LC U0( 100 qIJJGLGU( CL022 conn(uG2 (JJGLG WJA PCJOl O A01(iJi(A in
p1ljC IPC Cp1C LG201J 12 (JJ( (JIG MGip(2 oj (JIG 2flp-C(C0UG2 in (JIG OACLJJ buce
(JIG CM uq OECD 0f1(bfl( bucc niqcxcv jJiGLC MG uq (JJ( (p12 (}JGOLA cxb1Iu2 AGLA
bbeuqpcLGbOL(2 (JIG OfJ(COWG 0 1UAG2(1S(!U (JIG (GLW2 O (LG JJ)bo(pG2i2 0L
bucc iuqGxG2 CU pG qJ2LG(Gq
iuqGxG2 JOL (MGJ/tG C(GOUG2 OJ OOq2 &uq 2GUJCG2 L4OUG O (JIG O(JJGL (LKG oOq2
iooq LOL OflL OECD OfT(bfI( buce q( (JiG (LG ooq buce luqex 12 cowbu2cq o np-J!ttJc iwboi4 OL cIuqcLr1JqJu fl2 LC9] cxcpruc LStC wo/GuiCu
Bnetpc ciqcuc o fl112 bsbcL1JCt flJIt JC LCJ1JAC bucc o uou-ti.qcqooq p
to nuqcLuqiu LGff CXCJUG i.ic WOACWGt2 wA jituip to tC2G dnctjou
jpCC 9LG iWbOLtUt 1LG12 O LGCLC tpst 91C cAouq tpc cob o tpi b,bL Jpc cA
wjcqouowiuj bucc tJcJuuc bjA uq po i i LGJGq to tpcc OtPGL dnfJou2
cowbctiGuc oi, tpc Juqrr2tI.? qctcuiJuc qrjcLcucsiubucc2 pctccu JOCIJO!J3 MIJtJJJG LGLC2210IJ2 LC IJHJ n.JqicI.cuccqOLW 20 92 fO JC22CLJ IpC Gj,9C12 0i. ipc p1p
LJ&UIL9J j0ffU1puJ2 fIG G01JJG1L1C MG!JJ1 OL LGIJf 12 couJbrrIGq IG2iqnffJJ? 9
MGLG vO12lpG J121 qicLGucG 0bG1S10L 9Uq JOMGL C92G JG1GL2 nc ncq o qcuoc
='v(J-L)+ kv(-L) + Qv(21L-L) + c
G21!UrnIGqL0W JOffUfP1JJJC LGLG2210IJ2 0 f pc 0LW
OG0WGIL1C MG1JJI2 OL CCp O JG 011L COUJbOIJGIU2 0 fIG 9JJ !G1JJ2 2CUG2 MGLG
fJLOf1p jq9LCp
D21LGW2 COU0UI!C D11P2G 9LG 920U9JJA flhJ9qTh2lGq 91J LfW 1L0W 9UflLA
(r'i￿) uq LGUf (K) °i IPG2G 2GL!G2 MJJICjJ 9LG LMU 1L0W fIG OECD cowbouci o
COLJ2IIWGL2 0 ffJJ JIGW2 (vi) 911 00q JG22 ooq (vorE) ooq (j) 2GLAICG2 JG22 LGUf
buc 40L IJJO2G 21X COfIIJfUG2JJJG 91' (J2Gq 91G WOIJUJIA 2GUG2 LGUGC1J1J IPG C021 10
oGLWffu? 1A bu uq w u12 10 COU2IUTCI WG92flLG2 o iqcq ruq uou-1LqGq ooq
cqiou j o IPG bbGL n1JJJsc cou2nwci. bucG iuqGx q9 iLOW cuq IL1JCG
fl qojji. GXCp9UG L1G2 LOW JQØ 1IJLO1fIJ JJ
GLJGL91 1GLGporqq pc ici.A prq qujccuccpciiccu bGuoq-iAcLcc uq Guq-o-bGuoq
L1G2 1LOW D1921LW2 OECD 2GUG2 91G fl2Gq 0L fIG TÔQO -IQ2WbJG J.sucJu
QOAGWWGIJI 2GLJG2 SiC (12G 0L IJJC JQ -JJ2WbjC wu MpIJC cuq-oibcuoq cxcpruc
D21LW2 WIE 2C1JG2 GU0q AG12G GXCIJC ISfG2 LOW D21LGWI2 L411°U9J
JJJG2C SiC ACLC2 0 qsijA L1G2 MJIJJJIJ!''J 1!IJJC bGuoq suq lpcA sic 9A9lj9pJc ow
IU1cUJU10U9j }iU91JCi91 11I2PC2 P92C Sic 112CJ j01. fiG - wbjc L91JC
qOJJSI2 bCL fUll 0 40LC!UJ CfILLGUCA GI40 ACLG GXCP9UC WfC2 L0W fIGlljE2
fIG IJOIJJHJSJ GXCJUG LG2 11C(1 !u 11 2CCfJOU2 Sic 2b0 131G2 WG92I1LC JU fl
D
ybbcuqixonpucq iu ccioujpc ri.qcq ooq bucc Juqcx 1,OLJACU COrnJILA i
GC0L2 9L CJ2!cq MpIJC 1PG OflJCL 2GAGU 2C1OL ffL CJ22C 2 UOU-
tjonbnf(12JU qi 1,LOW pc CLJIC2 ACSL ii i A1jJG 1VL0fTJ jgjJflJA
2ccoI.! bucc iuqGx€ 1,OL cci conu& cou1i.ncicqipc Lfio 01, uowJuj io
fl2 TQOT8







LC ATJJG 1,OL jJJGC0I2 jcq U, 1,00fUOIC JJ) 1,OL ccp corniQ !2 JJ0MU pGjOM
ccoij qpc jpc wbjc ucuc (ic qic i.UG 01, Aci. OACL Mp!cp nupojcu cuc
ccp o poc conufuc jpc iuun& onfbni qi ! JJCCU 1,LOW 1P OECD !UfLU1!OUI
UI C!J q!1,1,GLGUf C0flhJU 0 C0U1IJ1Cf fL&qJ ffIJq uou-II3qcq ooq bLicc !uqcxc 1,OL
2GCIIOU01, pc bbcLfl2CU0W!Uj uq LJ onbnf WGflLC 1,OL J GCOUOW!C CC10L
LG Juo i2 MO cowboucu2 (d=x+A) i cowbrlfcq 1,0k ccp conui.A
ipc 1,OL uou-Lqcq ooq iipicp i ncq o qcowbo2c cccp i.cj xcpmc
b =jL)+
b1 = +
wcnuu pc bucc 01, lLqcq uq uou-p3qq ooq c couuicq (iu Joupwic 1,oLw)
qcLcc 01, wnjicojpucuA wou lp CbI cowbouct cuc Iuqcxc2 1,OL Gcp COflUUJidnuiic LCL pu bucG bI4CG JuqGxG ffLG fJO COU2LI.flCfGq OL fJJG flic f1iU
MOL2 wo o qJc CS2OUffJ ALIfJo1J 111 Cxbuqi1nLG 12 quAGU pA 22OUJ A1JOU !U
(ou cJfpci. cowwoqific2 OL 2cut!cG2) cxpipi uc9ijA iqzuic9J eoucJ bcui ju opci.
iwbrci ou pc bucc iiiqcxc OL 1G2C iiio coniuuc2 211JCG uowiuj ruq Lcq cxbcuqiuILc2
bucc iuqcxc2 cowbncq OL ibm uq 2M1GW .LP!2LU2OLUrnPOUpq oujAii.A 2JJpf
cjJwJuc pi !UCOu2i2fGuCA wnjibpciic ouj cq1tiwcu Mf bbjicq ro qJG
OL cuq jwucc iiA uq qJ fl oujjA qn2icq iu oqci io
jjiccxbcuqiun.cq /9JjpjC 1OL ibsu uq cqu m& 2couJjA nuqThcq MJJIJG fG
MTp comwoqiJc cicq wiqcq ooq suq I./\!ccjicquou-iiqcq ooq
cxbcuqilnLc2 bucc Juqcxc2 ic cowbtucqpc iio o uowiu o LCJ GxbcuqinLc
2LC2 IOI. UOUJ!U9I 9uq LC COwwOqifiG2 XbCuqLff1LG2 &uq 0L UOW1UJ J1J LC1J 2cu!cc j)uqcqcu (jg: J-Jô4:) 91G 2owc/iqrni 2poI4GL i OECD q bLoA1qc2 2cbn.rfc
dn9I.L o jijponp iponi.tp drac o Mp!IcqJc uc jOL ibu (jO: j-
bibcLjpcq2CUG2 O1. JLUCG jjA uq ipC fl LIIJC LOW 1pc ji
EL9IJCGiiA ibsif #qcu uq IJJG fl JJJG?G Iuqcxc2 sic ncq in ccrou o pc
2cuc2 sic ncq o couuic iiqcq uq uou-Lqcq ooq bucc iuqcxc2 OL csuq
bCL2OLJ1J coIJ2flUJbf!ou CXbCuqinLC2 q JLOW D2U.CUJ OECD OflJI4GLIA vcconur
ouowiusj onbn oL JJJ 2GCOL2 COwpincq
1AcuconuiiA uou-ii.qcq ooq2ipe wbjc /Gurc LfJo o uoujjusj uon-fl3qcq onbnf
12 5J2o n2cq io coarbiuc uou-iiqcq 2GOL Mcip2 LJuffJ1A ipe oACLSJJ Mc1pf OL
uow1u 2cqoLsJ orrbni o osj uowiusJ onibni o qj iiqcq ooq jpc wc bwccqnLc
ip 4OL ccp O1 pc fMCJAG qcq 2GCfOL2 sic cowbnicq s pc rwbjc cicisc i.io o
12McJpfcq 1AGLG o pc buce iuqcxc oi. pc 2CAGU uou-i.qcq 2cqOL2 ixcq
IMGJAG qcq ooq 2GCfOL2 iu conui.A2iwiJsiJA fpc uou-iiqcq ooq buce luqex
cowbncq Acsi pA Acsi 2iwbjc MC1pICq AGLG oi pc buce iuqcx &TflG2 oI. pcSQ
woutpjA uo 2c2ouJJA qntcq 2GUG2 LOW tpc IE2 JUtGL1JfJOUJ b1UJ1JCJT1
Ipc fl\b1J i.Gj cxcpmiiuqcxc bjocq Ju inc j n.ccoujbntcqfl2JU
1o tpG fl ccoLqiu to fiG IOUJJflJ2 1AGU IU GdntiOLJ2 (s)mq()
9iJspjc qr !2n2cq tu coujbnpu LCJ cxcpuc isc COWbOUGUj 2GUC2 OL cp cornQ
(MoAcuiicL ioYiounri(DGCGIJJPGL J8QY uq #SG4iU (btcwpGL
tLOfljcpuin.A jpcxccb1Jou2 i: cjinw (tpLonp DGCGWPGL JosYiijA
fJG2G 34 2GUG2 pc1u2 JU Ufl9I.) uq 9jpnOfli. O tJJGW COLUJUIIG t JG2
2GAGUtGGU COt1UILJG2 J!2Gq JU 2GCf!OUffLG fSJCGU 4LOW D12tGWI2 Wll. 2G1JC2 O
CoflUtUG2 4OUtJ?t UO 2G2OUJjA qfi2cqbuccJUqGXG2(bbluq CM) OL fpG
COUJbOIJGIJI2 O4 fiG LGffJ GxcJJ9UG pGtMGGU tG fl iiq 2LXIGGU OfJGI. qcAcjobcq
rbbLobutc 1JOWWI GxCp1JG L&tG 2GUG2) jo COU21u1Cf JJG fLSqGq uq UOU-tI.SqGq
2GCtJOU 4 112G2 OAGLffJJ bLoqnccL uq COU2flUJGL bucc iUqc)cc2 (jou Mifp tpc
xbGuqJtnLc2 J0 OJ UOWIUffJ GXbGLJqWILG2 (qflLpJG2 + uou-qnLpJc2 + 2G1.AICG2)
fYK coU2nwbt!oU qcto bucc rnqx 12 rwbjG AGLG LfiO o UOWHJ9j 2GLAICG2
tO G1 IJJG MGJt OL Uou-qnupG2 E1U9JJA IJJG 2}JLG Oj uou-tLqGq OOq2 IIJ 11J OAGUIJJ
GxbcuqitnLc2 ou jjooq2(qnLpJG2 + uoU-q1rLpJG2)2flPfLCt tIJ!2 xcq MGp1 LOW OUC
flLG2 12 tC AGLC I.1O O UOWIU9J GxbcuqiInLc2 OU qflI2pG ooqtouowiu
MGPtG COWpiUiou O fiG flLJG2 siiq uou-qripjG2 bucc LUqGXG2 jpc MGrpt OL
Gxbcuqwn.G2 MJtP!IJ GCP CJtGOLA uq Ooq bucc iuqGx !2 cjcntGq 2
2 uou-pqGq 2cb1cLtc bucG iuqcxG2 91C cJcnjcq 2 IpC '.cfo oj uow1uj to i.j
CtGOUG2O1 GXbGUqIIflLG2 LG C22icq 2 tLjGJ MJJJjG 2G1.AJCG2 Ic rTu CJ22JGq
jLOW fiG U12fdni.ci.O JO fJJLOf1JJ fiG OflI.fi dnuGL O J4 IpG UL2I fMO
DtLGIW I41JOU1 (JOAGUJWGUt 2GUC2 JJJG2G 2GLJG2 1.G 2C2OUjjA q1fl2tGq uq I2UG
UOW1IJI iiq LG GXbGuqJUlLC2 Oh flLJG OO2 Uou-qnLpJc ROOf 2 2GLACG2 p.0w)nqicij uq cconuiiu CUJCG !uqf11UJ M1G qJthoffJ uq 2CMG 2A1GW2
LUUU OIPCL 2GU!CG2 pfljq1u UJU1CZJUC CJAJJ Gu!1JCCLiU ffuq Cou1U1C1ioIJ
qAGLiuJui ou PL0C12 01PGI JqAGI4J2€wCu12 J!U 9uq LGU1!IJ JCU
qowcic 1G1GC0WUJnIJ!C0U !1J1€LUP0U LC1CC0UJ1JJflUC0LJ fqA14iiU 2t.AICC
OLG bccjiu p!pMsA f0jJ2 JLJoUirnfiOU 2GU!CC C0uJuJf1uJcfJOu !JJIJJJJ
b2cucL I uboI.1J0u oq b2cucL fI.1JboI.!ou iL b2cuL 1LTJth0LWf!0u
LCJJJ1 ILUthOI4f!0U JU1UJ1J0US1 SU LGIJ qoWGfiC IL L'TJMA
CW1C 1L1J2b0LI1!0LJ LTJMA LCP1 Loq LCIJJ1 OflfGL Cf jLGip1 !IJIJGL
uc uucc uq !u2nLucc uJuu cpLc cinA 1U211L9ucG cuicc
oiH4JICp LG U01 Lbpcq Ju jiru.cjjic cuicc bucc wcjnq bucc OL jj
D'1! A!1P1G 0L bucc2 0 JLC UflUJPGL 0 C0th0LfG cuJc Ju bsu oujc
woutpjA WCflLG o counwcbucciu bm i Iqcu 1.ow D2fLCUJ IvH
IJJCAMCLG AgJJpJc 1JJL0fl V\I' L0W DW21GUJ 141!0LJ1 QOAGWWGLJI GUG LP
1b&u2c COLbOI2IG cijicc bucc iuqxc !uqCxG I.C uo GoLJjJA qin1cq uq
u0uJJ9J!cq 10 GdITJyJiu 11JLA Jg MLJJCP J IIJG J1JJ1JJ 0p2LAfJ0U 0L luG
IIJG 0AGLffJJ COU2(IIJJGI. bucc Juqcx oi. ibiu jcp o IG LGISIJAG bucG WG2flLG2 i
Lbp2 o ipc bucc o bicnj ctcoQ oj &bsucc C0Lb0L1G cuicc LGJ1JAG lo
ow AJflG o jyj (iu jjo qcbcuqiuou 1G wcnLc) h!nLc jbLccu12
bLcccqiu GcIJou (j-) opc b&bci yJ o, pc bucc LJ1io2 LG uoiwqiscq 10 2114
qjjpi.cub4cc WGflLG C0LLGb0uq fO IIJG iuqGxc2 C0IJ1U1C1G j0L GCp 0 IJJG 0flL
uq bru MIIP ccp Lbp if q!cLcur WC2flLG o, IIJG2G bucG JuqcxGv jp OflL
bLccu toni.qijc1.cuLbp2 o pc uou-qcq o p.qcq ooq bucc 1.jiO2 iu IPG fl
LGJ cxcpuc LIG JuqcxG21 MpJCp ic uoLuJ1!cq 10 cdrwj jjjJuun91.A hinLc 15
UJ0LJIpjA-AGLSG fi\ bu UOUJJUJ CXCp9LJG ISIG 2GI4G LG flGq 10 C0U1IJ1C1 IIJG fMO
1G counwci.cuq bwqnccbucc Juqcx GLG OL 1IJG n iuq ibu uq 1G
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.iThb  niliw  ILcw  mobrusl  S  b3woiiol  3p  ii  iThb  9111  to  3JM  3(11  3d  billow  2irlT  ! COCPLUG (Jg) 0L S qGW0U1LSfJ0U 0 IJJG nUpJS2GqUG 0 1JJT2 WGS11LG
IJJG CjGCf2 o quj suq AOJSfrjifA u bLScficc MilponI IJJG 2aJsjJ-swbJC COLLGCf!OU 10
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